We make comments on the paper by Miller [J. Theor. Biol. 234 (2005) 511].
or angular displacement of a point on the stem. The choice of x(t) determines the values of the corresponding constants c and k 1 . In terms of plant structural dynamics, the first term of the equation describes the effective mass of the plant times its acceleration, the second term describes the friction in the system due to aerodynamic, material and structural damping of the plant, the third term describes the resistance of the trunk or stem to bending, and the forcing term describes the effective wind force on the plant. In reality, the damping term is probably not linearly proportional to velocity. Note also that this equation gives motion at one point.
Soft and hard nonlinear structures have often been modeled as Duffing oscillators (cf. the detailed references in Miller, 2005 ; the Duffing oscillator was originally introduced to model the large amplitude vibration modes of a steel beam subjected to periodic forces; Duffing, 1918) . Since most biomaterials have nonlinear stiffness, modeling biological structures as Duffing oscillators could also be beneficial in gaining a better understanding of resonance in plants. Miller explained that the justification for this choice of model is based on history and simplicity: this is a well-studied nonlinear model that is relatively simple, lends itself to some analytical work, and yet has very complex behavior (Miller, 2005) . The following change of variables was made (Miller, 2005) 
is a characteristic maximum deflection, ω o = k 1 /m is the natural frequency. In this case, L max is the deflection at which failure occurs.
Miller's simulations were run for 40 periods of oscillation. For each set of parameters, 'forward'
and 'backward' scans were performed. This technique was used to ensure that the upper portion of the response curve was simulated since the solution of the Duffing equation is dependent upon the initial conditions (Tufillaro et al., 1992) . The forward and backward scans were performed as follows: during the first 10 oscillations, the forcing frequency was set to a low frequency (ω = 0.1ω o ) for the forward scan or a high frequency (ω = 2.0ω o ) for the backward scan. During the next 30 oscillations, the forcing frequency was set to the forcing frequency considered for the simulation. The maximum deflection amplitude was taken over the last 20 periods of oscillation.
These maximum amplitudes were plotted as functions of the forcing frequency, damping ratio, and nonlinear ratio (Miller, 2005) . For a certain range of forcing frequencies, the response amplitudes become multi-valued. This corresponds to forcing frequencies that yield more than one real root (cf. Eq. (11) in Miller, 2005) . In the damped case, the response amplitudes become multi-valued if the damping is sufficiently small (cf. Fig. 4 in Miller, 2005) . In the multi-valued range of the graph, the response amplitudes can take on any value of the branches. The value taken depends upon the initial conditions.
The present author likes to make some remarks about Miller's interesting paper (Miller, 2005) .
Firstly, while Miller used an effective-mass approach, but the plant mass was treated as a fixed quantity which is not realistic for a plant system since the mass of a living plant is not fixed (there are gain and loss of its mass considering the photosynthesis and the water-evaporation of the leaves and the fluid flowing from the soil into the root of the plant). As the wind passes by, once their are stresses or strains to the plant, the water content inside the plant will subsequently change and thus the mass of the plant is changing (cf. Chu, 2004)! Secondly, the plant system is essentially a continuous (dynamical) system which has an infinite degrees of freedom. As Miller also noticed, asymmetries in the elastic properties or mass distribution along the stem could contribute to twisting motions and torsional strains. Thus, coupled twisting and bending could be significant to the resonant behavior of the plant. Even it was treated as one degree of freedom, the flow-structure interaction is still complicated (the plant (structure) disturbs the flow or wind and there is also a feedback from the flow (say, wind) to the (elastic) structure simultaneously) enough and it needs to be considered (the inertia, the damping and the stiffness could be altered via this flow-structure interaction). Meanwhile, the approximation of x(t) (cf. are conjugate; they occur as either the low and high frequency is varied. In addition, the resonances occur as the amplitude of the high-frequency excitation is varied. It was also shown that the high-frequency action induces the change in the number of stable steady states; these bifurcations are also conjugate, and are the cause of the seeming resonance in an overdamped oscillator.
Finally, it seems the multi-scale (either to the time or to the 1-dimensional space) approach is useful to the present problem as the spatial-temporal response for the leaves, the stem, and the root (network) of the entire plant would be rather different (e.g., just to consider the deflection or strain for the leaves, the stem, and the root of the plant subjected to the wind-loading!).
